Monthly sampling was conducted during one year in three zones along the estuarine gradient of Ba|¤ a de Vito¤ ria, Brazil. Within each zone, unreplicated night trawls were done in deep subtidal £ats located 1302 10 m away and 2^3 m deeper than shallow ones. Twenty-one taxa represented 97.5% of the total mean ¢sh abundance. The taxa Achirus lineatus (mean AESD: 2076 AE1269 10 74 m 2 ), Eucinostomus spp. (694 AE807), Symphurus tessellatus (400 AE626), Sphoeroides testudineus (367 AE597) and Lutjanus synagris (323 AE445) dominated the deep assemblage (N¼36) while Eucinostomus spp. (3649 AE4913), A. lineatus (1287 AE1569), S. testudineus (1208 AE1986), L. synagris (1101 AE927) and Sphoeroides greeleyi (569 AE1404) dominated the shallow assemblage (N¼35). Taxa exclusive of one or the other depth showed extremely low abundance. The low-salinity shallow £ats showed higher total abundance and taxa number than the high salinity deep locales but richness, diversity and equitability showed no signi¢cant di¡erences among the six stations. The assemblage structure was signi¢cantly correlated to the depth structure but not to physico-chemical characteristics of the water. However, the spatial distribution of individual species varied greatly, from depthdependent pattern to estuarine gradient-dependent pattern, with several intermediates. The community structure is singular in comparison to that of other tropical Brazilian estuaries studied to date. This is probably related to its geographical position in a transitional zone between the northern, tropical Brazilian oceanic domain and the southern, subtropical-temperate domain.
INTRODUCTION
Along the Brazilian coast, two distinct faunistic components dominate the northern and southern areas of the country (e.g. Floeter et al., 2001; Joyeux et al., 2001; Ferreira et al., 2004) . The boundary between the two has been repeatedly demonstrated to be centred in the region between the Abrolhos reefs and Cape of Sa‹ o Tome¤ . There, coastline and submarine topography generate strong eddies into the southward-£owing Brazilian current and permanent or intermittent upwelling events. Similar marine biogeographical boundaries (e.g. Cape Hatteras, North Carolina) not only have a leading in£uence on ¢sh-eries stock di¡erentiation on the continental shelf but also do a¡ect adjacent estuarine ecosystems and a variety of estuarine or estuarine-resident organisms (Grothues & Cowen, 1999; Burke et al., 2000; Grothues et al., 2002; McGovern & Hellberg, 2003) .
In Brazil, beside its role in maintaining the transition observed between southern and northern marine faunas, the boundary has been implicated in the allopatric speciation of Macrodon ancylodon (Bloch & Schneider, 1801) , a Sciaenidae of typically coastal habits (Santos et al., 2003; Simo" ni Santos, personal communication) . To date, the e¡ect of this boundary on the structure of estuarine ichthyofaunal communities is not known, mostly due to the lack of data in areas north of the Cape de Sa‹ o Tome¤ . Several recently published works were conducted at latitudinal extremes of the Brazilian coast, in equatorial, macrotidal, mangrove swamps (River Caete¤ estuary; 00890'S; e.g. Krumme et al., 2004; Barletta et al., 2005) , and a subtropical, microtidal, wind-driven estuary (Lagoa dos Patos; 32810'S; e.g. Garcia et al., 2003 Garcia et al., , 2004 . However, many more works have been realized in the tropical areas south of the Cape de Sa‹ o Tome¤ , especially in Ba|¤ a de Sepetiba (22850'S), Ba|¤ a de Paranagua¤ (25830'S) and Ba|¤ a de Guaratuba (25850'S) (e.g. Chaves & Bouchereau, 1999; Pessanha & Arau¤ jo, 2003; Vendel et al., 2003; Spach et al., 2004) . The two former actually are relatively large and open embayments.
As elsewhere in the country, most studies focused on shallow water environments such as intertidal beaches and mangrove creeks, with the notable exception of Arau¤ jo et al. (2002) . Con£icting results on the importance of depth for structuring the ¢sh assemblages in estuaries and estuarine bays have been reported in the literature (e.g. Arau¤ jo et al., 2002; Rueda & Defeo, 2003) . This may be caused by the fact that soft-bottom subtidal habitats often present a small vertical heterogeneity (i.e. are 'homogeneous') and because depth generally increases towards the estuary mouth. Thus,'heterogeneous' habitats maintained by the estuarine gradient are expected to promote variations in the structure of the assemblages at the appropriate scale (e.g. Paterson & Whit¢eld, 2000; Arau¤ jo et al., 2001 ). On the other hand, phenomena that are only perceptible at other scales, such as spatial variation within 'homogeneous' habitats (e.g. Ley et al., 1999; Rueda & Defeo, 2003) , may be overshadowed by the overall in£uence of the estuarine gradient.
The primary objective of the present study was to test the bathymetrical distribution of estuarine ¢sh in a tropical Brazilian estuary, while controlling, as much as possible, for the other main abiotic factors, especially salinity. To reach this goal, closely spaced subtidal stations were selected based on their depth and replicated along the estuarine gradient. The secondary objective of the study was to tentatively insert the estuary, based on the composition of its ichthyofaunal assemblages, within a biogeographical framework for the south-western Atlantic.
MATERIALS AND METHODS

Study area
The estuarine system of Ba|¤ a de Vito ¤ ria (20815'S 40820'W) is located in the State of Esp|¤ rito Santo, Brazil. The bay proper is oriented north-east^south-west and corresponds to the internal-most area of an L-shaped estuary (Figure 1) high loads of untreated sewage and is restricted by the sustaining piers of two bridges. As elsewhere in Brazil, ¢shing is economically and socially important. There is a large community depending on the catering of mangrove oyster (essentially Crassostrea rhizophorae), mud mussel (Mytella falcatus) and mangrove crabs (Ucides cordatus and Cardisoma guanhumi). However, commercial ¢shing activities primarily target shrimp (Farfantepenaeus paulensis), blue crabs (mostly Callinectes danae) and any ¢sh of reasonable size (excluding pu¡er ¢sh Sphoeroides spp.).
Sampling programme
A monthly sampling programme was conducted between December 2000 and November 2001 to test for spatial and seasonal patterns in ¢sh assemblages among six sampling stations strati¢ed for depth (i.e. deep and shallow subtidal areas) and estuarine zonation (inner zone near the main river outlet, outer zone away from it and in between; Figure 1 ). The deep station was located 130 m from the shallow one at the inner stations and 210 m at middle and outer stations, based on the mean mid-points of Global Positioning System (GPS)-positioned hauls (see below). Sampling order was essentially random. On-board operations lasted 8^12 h. Sampling was conducted nightly using a 10 m otter trawl of 30 mm mesh between knots in the wings, and 22 mm in the cod-end. Hauls lasted 12.4 min (SD¼1.5 min; N¼72) at the mean speed of 1.3 knots (SD¼0.4; N¼72) relative to ground. Area trawled (3476 AE1122 m 2 ; N¼72) for each night totalled 0.01% of the total area of the bay. All ¢sh were separated from other organisms, mangrove detritus or mud on board. The catch was kept on ice and frozen at the laboratory until processing. One sample (Table 1) was lost due to freezer malfunction. Individuals were identi¢ed to the lower taxonomic level (generally species), except Gerreidae of the genus Eucinostomus that were identi¢ed at the genus level. Identi¢ed specimens in this and other (unpublished) studies pertained to the species E. melanopterus (Bleeker, 1863), E. gula (Cuvier, 1830) and E. argenteus (Baird & Girard, 1854 Figure 3 . Results of the non-parametric Friedman tests on abiotic parameters measured at the six stations. The number of values (N) and the probability (P) associated with the null hypothesis are given. The circles are proportional (in area) to the mean rank, i.e. the higher the value for the parameter, the higher the rank and the larger the circle. By themselves, the individual ranks have no statistical value. The distance between shallow and deep areas has been increased for a better visualization. 
Statistical analyses
Hierarchical analyses were run on MVSP 3.12c (Kovach Computing Services, 1985^2000) using the unweighted pair group average (UPGMA) agglomerative method. Seasonality was estimated from salinity and temperature data (surface and bottom) at the six sites, using Chord distance matrixes in R-mode (Legendre & Gallagher, 2001 ). Data were centred (mean¼0), reduced (SD¼1) and later translated (to mean¼4) before analysis.
Original matrixes were 12Â24 [e.g. 12 monthsÂ(6 stationsÂ2 depths strataÂ2 parameters)].
Friedman non-parametric k-related-samples tests were used to detect di¡erences in abiotic and biotic parameters among stations (Bradley, 1968) , with signi¢cance estimated through Monte Carlo resampling (10,000 runs). Single missing DO values (N¼4, i.e. 2 for surface and 2 for bottom) were estimated as the mean of the other ¢ve values for that month and that depth. Basic community data (total abundance and number of taxa) and community indices (Margalef 's richness, ShannonŴ iener's diversity and Pielou's equitability [the latter calculated with ln]) were computed (Magurran, 1988) and tested among stations using the Friedman test, with N¼11 due to the missing January sample. Detected spatial di¡erences were further explored through a multiple pairwise-comparisons Bonferroni test on estimated marginal means from repeated-measures analyses of variance (ANOVAs) using no between-subject variable (Sokal & Rohlf, 1997) . Due to the large number of zero-values present in the data sets, spatial and temporal variation in the abundance of selected taxa was tested using 'nonrepeated-measures' ANOVAs (N¼71). All variables in parametric tests were ln(X+1)-transformed to approximate requirements of parametric analyses and tested for normality by Kolmogorov^Smirnov^Lilliefors test (Zar, 1999) . Analyses were conducted in SPSS 8.0.0 (SPSS, 19972 001) with a¼0.05. Q-mode and R-mode clusters were built on the Morisita^Horn similarity matrix computed from the mean annual abundance (not transformed) of the 21 most abundant taxa (Legendre & Legendre, 1998) at the six stations (original matrix was, therefore, 21 taxaÂ6 stations). Chord distance matrixes were used in Q-mode clusters for abiotic parameters. Original matrixes were 12 monthsÂ6 stations for surface and bottom salinity and temperature and measured and absolute depth. They were 11 monthsÂ6 stations for surface and bottom DO due to the missing month. Biotic and abiotic spatial clusters were compared using simple and partial Mantel tests in the software ZT (Bonnet & Van de Peer, 2002) Subtidal assemblages in estuarine ¢sh L.P. Chagas et al. 869
Journal of the Marine Biological Association of the United Kingdom (2006) Figure 6 . (B) Spatial patterns in abundance for all 21 taxa. In map inserts, the surface of each circle is proportional to mean lnabundance at station. Horizontal bars are the standard error (SE) of the mean. Results of the Bonferroni post-hoc tests on estimated marginal means (Table 3) for spatial variables, when signi¢cant, are shown in the lower right corner for a¼0.05 (a¼0.10 between parentheses). Sh, shallow; De, deep; N, inner; M, middle; S, outer. with 720 randomization processes (which is the maximum possible number of non-repeated processes while comparing two 6Â6 matrixes).
RESULTS
Abiotic characterization of the bay
Vertically-integrated temperature followed a seasonal pattern with a maximum in February (27.6 AE0.68C; austral summer) and a minimum in July (22.8 AE0.38C; austral winter) (Figure 2 ). There was a clear alongestuary temperature gradient at the bottom that was not detected at the surface ( Figure 3A,B) . Depth-integrated salinity varied 10.6 ( AE5.2; in December) to 30.6 ( AE1.1; in August) (Figure 2 There was no strong similarity between the two rainy seasons. However, to limit data dispersion the rainy seasons were joined into a single category in posterior analyses. The salinity gradients were slightly o¡ the estuary axis, and there was no tight overlay of bottom and surface patterns ( Figure 3C,D) . Mean annual surface salinity varied between 19.0 AE10.7 at the inner-deep station and 27.3 AE8.1 at the outershallow station. At bottom, salinity was lowest at the inner-shallow station (23.9 AE7.9) and highest at both the shallow and deep outer stations (30.3 AE4.5). There was no clear seasonal pattern for DO integrated along the depth column (Figure 2) , and values ranged from a minimum of 2.4 AE0.4 mg l 71 in April to a maximum of 4.7 AE0.4 mg l 71 in August. Overall, bottom DO values were higher on the shallows (but the inner) and lower in the deep stations (but the outer one) ( Figure 3E,F) . The di¡erences among stations were not signi¢cant for surface. Measured and absolute heights of the water column were larger at deep stations than at shallow stations ( Figure 3G,H) . Measured heights at shallow stations varied between 1.9 AE0.7 in the inner estuary and 2.8 AE0.7 in the outer estuary. Depth ranged between 3.9 ( AE0.5) and 4.5 m ( AE1.6) at deep outer and middle stations, respectively.
L.P. Chagas et al. Subtidal assemblages in estuarine ¢sh
Journal of the Marine Biological Association of the United Kingdom (2006) Table 3. P-statistics for the analyses of variance on ln-abundance for the 21 most-abundant taxa (N¼71). All ln-abundances had distributions signi¢cantly di¡erent from normal (P40.004) but that of Achirus lineatus (P¼ 0.052). Taxa are ordered by group as in the cluster (see Figure 6 ). Figure 6 (depth and zone) and Figure 7 (season).
Dependent variables and interactions
Composition of ichthyofauna
The 17,117 individuals captured were distributed between 77 taxa and 31 families (Table 1) . The most speciose families were Paralichthyidae, Sciaenidae and Gobiidae (six species), followed by Achiridae (¢ve species). The families Gerreidae, Achiridae, Tetraodontidae, Lutjanidae and Cynoglossidae dominated the assemblage, with Eucinostomus spp., Achirus lineatus, Sphoeroides testudineus, Lutjanus synagris and Symphurus tessellatus the most abundant taxa overall. The 21 most-abundant species summed up 97.47% of the total abundance while 34 taxa were represented by ¢ve or fewer individuals (summing up to 0.42% of the total abundance). Cryptic taxa, such as gobies (Gobiidae) and sleepers (Eleotridae) that live in mud burrows, and taxa that live nearshore, between mangrove roots and within mangrove channels, such as Atherinidae, Poecilidae and Blenniidae, were poorly (or not at all) represented. Reef ¢sh were represented by stray Chaetodon striatus and Sparisoma axillare (Table 1) . No Chondrichthyes was captured.
Spatial and temporal structure of assemblages
The taxa Achirus lineatus (mean AESD: 2076 AE1269 10 74 m 2 ), Eucinostomus spp. (694 AE807), Symphurus tessellatus (400 AE626), Sphoeroides testudineus (367 AE597) and Lutjanus synagris (323 AE445) were dominating the deep assemblage (N¼36) while Eucinostomus spp. (3649 AE4913), Achirus lineatus (1287 AE1569), Sphoeroides testudineus (1208 AE1986), Lutjanus synagris (1101 AE927) and Sphoeroides greeleyi (569 AE1404) dominated the shallow assemblage (N¼35). Taxa exclusive of one or the other depth strata showed extremely low abundance; for example, Diapterus rhombeus only represented 0.3% of the total abundance in shallow areas (and zero in deep ones), and Symphurus diomedianus represented only 0.2% of the total abundance in deep areas.
Total abundance and taxa number per haul di¡ered among sampling stations (Friedman tests; Table 2 ). The outermost deep station showed signi¢cantly lower abundance and taxa number than the innermost and shallowest (Bonferroni post-hoc tests; Table 2 ). The other a posteriori comparisons were not signi¢cant. Mean richness, diversity and equitability did not vary signi¢cantly among sites (Friedman tests; Table 2 ). Variability (i.e. standard deviation) in abundance was especially high on outer £ats.
Clustering analysis showed an important segregation between shallow and deep assemblages ( Figure 5A ). The spatially-implicit structure of the assemblage ( Figure 5A ) was signi¢cantly correlated to the depth structure as based on, either, measured (simple Mantel test, r¼70.78, P¼0.031; Figure 5H ) or absolute depth (simple Mantel test, r¼70.77, P¼0.029; Figure 5I ). The sign of the correlation coe⁄cient is due to the negative relationship between a similarity matrix (biotic data) and a distance matrix (abiotic data). Partial Mantel tests for bioticd epth relationships turned out non-signi¢cant correlations when either depth was used as the control for the other. This indicated that the two depth measures essentially provide the same information. Dissolved oxygen concentration at surface was near signi¢cance (simple Mantel test, r¼70.51, P¼0.063; partial Mantel tests controlling for measured and absolute depth, P¼0.054 in both cases; Figure 5G ). Each DO cluster may be biased due to a missing month (i.e. six missing median values) and two estimated values. All other simple tests had 0.1934P40.513. All partial tests for correlation between biological clusters ( Figure 5A ) and abiotic clusters (salinity, temperature and bottom DO) controlling for absolute or measured depth were not signi¢cant (0.1034P40.446). The cluster analysis using the mean annual abundance of the 21 most-abundant taxa joined them into ¢ve groups (Figure 6 ). The ANOVAs were done on each taxa, using season (as de¢ned earlier: 3 categories), depth (2 categories: deep and shallow), estuarine zone (3 categories: inner, middle and outer) and all 2-way interactions (Table 3) to clarify the reasons of this grouping as well as to provide information on the seasonal variation in abundance (Figure 7) . Based on signi¢cance, most of the variation in abundance was explained by the main e¡ects and, among those, essentially or more frequently by depth or estuarine zone (Table 3) . Cluster Group I included only the croaker M. furnieri, a species that did not present a clear spatial pattern (Figure 6 ), but whose abundance was highly variable in time (Table 3) . Group II was formed by the pu¡er Sphoeroides greeleyi, which showed strong a⁄nity with shallow grounds. The third Group (III) included species that showed relatively uniform spatial and temporal distributions, without marked in£uence from either estuarine zone, depth or season. Of the ¢ve species, four are typically benthic (i.e. the sea robin Prionotus punctatus and the £at¢sh Etropus crossotus, Symphurus tesselatus and A. lineatus). Group IV included demersal species of the genera Lutjanus and Archosargus that occurred principally in the shallowest areas ( Figure 6 ), with or without seasonal variation in abundance (Table 3 ). There was no signi¢cant in£uence of the estuarine zonation for taxa belonging to Groups III and IV. However, a trend to higher abundance at mid-estuary stations is probable (and signi¢cant at a¼0.10 for S. tesselatus, L. analis and L. synagris). Group V was essentially composed by taxa most abundant in the inner estuary (north) and least abundant in the outer (south) zone (Centropomus parallelus, Bairdiella ronchus), most abundant in shallow areas (Sphoeroides testudineus and Eucinostomus spp.) or a combination of both (Diapterus auratus, Archirus declivis, Anchovia clupeoides and Citharichthys spilopterus) (Figure 6 ; Table 3 ).
Overall, seasonal patterns were of three types (Table 3 ; Figure 7 ). The most common was of higher abundance during the rainy season (December, October and November). In this case, the abundance was either decreasing throughout the remainder of the year (M. furnieri, Archosargus probatocephalus and L. analis) or lowest during the rest of the year (D. auratus and Anchovia clupeoides). The second pattern was of highest abundance during or near the hot season (January to April) and lowest during either the rainy season (Archirus lineatus, signi¢cant at a¼0.10) or the cool season (Symphurus tesselatus, signi¢cant at a¼0.10; and Sphoeroides testudineus). Lutjanus synagris and A. declivis, for their part, showed abundance decreasing from the coolest (May to September) toward the hottest season. A few taxa presented interaction between season and either estuarine zone or depth (Table 3) , all with relatively low signi¢cance (P50.017).
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DISCUSSION
Unsurprisingly, salinity and temperature (Figure 2 ) varied in accordance to seasonal patterns (Figure 4) , with salinity strongly correlated to rainfall and water release at the dam on the main river. Due to the location of the river delta, there is a strong north-east^south-west salinity gradient (Figure 3) , at least during the rainy season (austral spring). Unpublished information indicated that the northern entrance (Canal da Passagem) essentially functions as an ebb channel. As far as we know, there is no historical record for pre-damming (1959 and 1965; both upstream the £uviometric station) salinity in the bay. Freshwater input alteration is only one of the last half-century's anthropogenic impacts on the bay. Among the others are change in watershed land-use, ¢lling, channelling, untreated industrial and urban sewage inputs (Figure 1 gives an idea of land use in the area, a good part localized on land¢lls), and modern ¢shing activities. In the bay, gear such as ours are heavily used and we expect our samples to be reasonably representative of professional catches albeit commercial hauls are either shorter (for live bait shrimp) or longer (for ¢sh and crabs). Overall, such ¢sheries should induce heavy mortality of non-target organisms, juvenile by-catch, and important alteration of soft-bottom habitats (Blaber et al., 2000) .
In spite of the possible nocturnal migration out of mangrove areas of a few taxa (Nagelkerken et al., 2000; Gri⁄ths, 2001) , there is no evidence that diel changes in activity or distribution drastically a¡ected the assemblages composition. As noted by Horn (1980), Lin & Shao (1999) and Pessanha & Arau¤ jo (2003) , diel changes in ¢sh assemblages are mostly caused by shifts in abundance of a particular species rather than by their presence and/or absence. In Ba|¤ a de Vito ¤ ria, anecdotal evidence suggests higher capture rates at night (which is also why ¢shermen do it) without important changes in assemblage composition. Actually, the 12 daylight samples from the pilot study (see Materials and Methods) showed low abundance (863 individuals) and low taxa number (27) compared with the two following months sampled at night (3946 individuals and 47 taxa in 12 samples) or the two last months of the study (sampled at the same season: 2242 individuals and 40 taxa in 12 samples). The taxa Eucinostomus spp., Sphoeroides testudineus, Achirus lineatus, Lutjanus analis, Prionotus punctatus, Archosargus probatocephalus, Sphoeroides greeleyi and Lutjanus synagris comprised 92.8% of the daylight catches. Also, all other taxa caught were found in subsequent night samples.
The ¢sh assemblages of Ba|¤ a de Vito¤ ria presented some unexpected features such as the absence of Chondrichthyes and the low diversity and abundance of pelagic taxa (Table 1) . However, the Pristigasteridae Chirocentrodon bleekerianus (Poey, 1867), Pellona harroweri (Fowler, 1917) and Odonthognathus mucronatus Lace¤ pe' de, 1800 have been abundantly captured by the same net and same boat in Esp|¤ rito Santo Bay (albeit during the day; unpublished data, 2002; lower right area in Figure 1 ). This suggests that the low abundance is not a sampling artefact and that pelagic taxa really are poorly represented in the Ba|¤ a de Vito¤ ria. The structure of the remaining part of the assemblage strongly contrasts with that of other South American estuaries and bays, due to the abundance of Achiridae, Cynoglossidae, and Lutjanidae and the absence or rarity of a few typical estuarine and coastal taxa, such as Ariidae and Sciaenidae (Morais & Morais, 1994; Vendel, 2002; Rueda & Defeo, 2003; Jaureguizar et al., 2004; Krumme et al., 2004; Spach et al., 2004; Barletta et al., 2005) . Interestingly, we observed that Achiridae, Cynoglossidae (but not Paralichthyidae) and Tetraodontidae are particularly resilient to capture and on-board sorting and handling, although this strongly varies with size and air temperature. Since only exceptionally-large Symphurus tesselatus and Achirus spp. are consumed, the live release of a signi¢cant proportion of individuals may partly explain the high abundance of these taxa. It is, however, doubtful that among-taxa di¡erences in post-capture survival to professional catches may have so strongly in£uenced our results as to create the di¡erences detected between this and other Brazilian estuaries because those are also heavily ¢shed.
Spatial variation in assemblage basic data and indices (Table 2) were not very pronounced. Only the inner shallow and outer deep areas were consistently (i.e. repeatedly) di¡erent in total abundance and taxa number, a ¢nding that would mirror the overall estuarine and depth gradients (Figure 3 ). Most probably, repeatedmeasure tests (Friedman, Bonferroni; Table 2 ) failed at detecting the overall small-scale depth-related patterns (evidenced by cluster and Mantel analyses; Figure 5 ), because (di¡erent) taxa occupy all the space at all times. In phylogenetically-related taxa having the same basic requirements and the same approximate size, these distributions that do not readily overlay are clearly distinguishable. Thus, L. analis and L. synagris do share the same space (essentially shallows; Figure 6 ) at di¡erent times (rainy or hot season; Figure 7 ), Sphoeroides greeleyi and S. testudineus segregate in both space (outer or inner shallows) and time (with peak abundance shifted by two months), and A. lineatus and Achirus declivis virtually occupy di¡erent spaces (deep or shallow areas) at di¡erent times (cool or hot season). Low niche overlap is also possible between Archosargus species, but is unsupported by our data due to low abundance and high variability (Figures 6 & 7 ; Table 3 ).
The depth-dependent assemblage structure in Ba|¤ a de Vito¤ ria ¢ts depth patterns evidenced by Arau¤ jo et al. (2002) , but are contrary to the salinity-dependent structures evidenced by Rueda & Defeo (2003) and Jaureguizar et al. (2004) . The hypothesis that the higher abundance recorded in shallow than in deep areas (Table 2) is related to nursery function, risk avoidance or nutrient disponibility remains to be tested (Paterson & Whit¢eld, 2000; Lazzari et al., 2003) . It should be noted, however, that depth (as measured in the present study and others) actually is an intricate complex of related factors that include but are not limited to: (a) hydrostatic pressure; (b) access to vertical dimension (vs predation risk); (c) substrate nature and hardness; (d) accumulation of vegetal detritus in deeper areas (especially at inner stations); and (e) summer incidence of brown or green algae mats on shallows (mainly at inner and middle stations). Thus, that £at¢sh were well represented in deep areas (Figure 6 ) is probably more a re£ec-tion of lower DO at these locales (Figure 3 ) than an e¡ect of depth per se.
Subtidal assemblages in estuarine ¢sh L.P. Chagas et al. 873 Arau¤ jo & de Azevedo (2001) grouped ¢sh species based on their presence^absence in bays, estuaries, coastal lagoons, coastal zone and beaches of southern Brazil (between 22850' and 32810'S). Only two low-ranking species (16th and 17th in total abundance; Table 3 ) of the 21 most-abundant in Ba|¤ a de Vito¤ ria belonged to one of the groups de¢ned by Arau¤ jo & de Azevedo (2001) , Chaetodipterus faber in coastal lagoons and estuaries and Micropogonias furnieri in the coastal zone. Perhaps, abundant species cannot, by their presence or absence, characterize estuarine^coastal ecosystems such as were de¢ned by these authors. This is, however, unlikely considering, among others, the huge data set used (498 species in 24 independent systems). Most probably, the singularity of Ba|¤ a de Vito¤ ria ¢sh assemblages is related to changes in the assemblage composition that occur between the northern, tropical Brazilian oceanic domain and the southern, subtropical-temperate domain. These changes appear to be generated by regional oceanographic processes. Shifts in the composition and structure of mollusc (Floeter & Soares-Gomes, 1999) , reef ¢sh Joyeux et al., 2001 ) and estuarine ichthyoplankton communities have been linked to this transition zone, which seems especially noticeable between Abrolhos Banks (*188S) and the Cape de Sa‹ o Tome¤ (22820'S). This zone also separates hitherto unrecognized cryptic sister species within the clade Macrodon ancylodon (Santos et al., 2003) . Our understanding of the Brazilian estuaries has certainly improved in recent years, even if much work remains to be done. Among other initiatives, a coast-wide study in ¢ve estuaries (within and out of the transition zone) has been recently conducted using standardized sampling protocol and gear. Its unpublished and preliminary results appear to support our hypothesis that oceanographic processes along the Brazilian coast sustain faunal shift in estuaries.
